Abstract
Introduction
Internet is changing the way we search, communicate, share information and connect with each other. It is no longer necessary to go out and spend time in library stacks; much of the information needed is available directly on our own desks. Information technology has sped up the time of publication and made it possible to accessalmost in real time -papers and researches made all round the world. Furthermore, transition from the print to the electronic format has increased the number of scientific publications thanks to reduction in printing and distribution costs. Bornmann and Mutz (2014) suggest that the rate of global scientific output growth is closer to 8-9% each year, which equates to doubling every nine years. New models of scholarly communication have emerged that enhance and challenge the established systems (Mabe, 2010) . Alongside the traditional publishers, today it has increased the number of universities that have their own 'university press' and a significant phenomenon is represented by open access worldwide movement that aim to give free availability to online reading materials according to the principles of open knowledge1. Moreover, Internet has facilitated publishing and archiving, plumping 'self-publishing practice' in which authors themselves make a copy of their works and ideas directly online; phenomenon that is boosted by the advent of social media, like blogs, Facebook or Twitter. One consequence of that could be seen in the increase of quotes and citations from Web resources also in humanities and social sciences papers (Yang, Qiu, & Xiong, 2010) . Alongside opportunities, growth in scientific production has triggered difficulties in finding and selecting influential papers. No researcher can read everything that may be of potential interest for his or her work. A choice must be made and, conceivably, the choice is to select what is most visible or easily available. On the other side, for authors, it is even more difficult to stand out and enforce their work. In other words, researchers are today faced with two problems: being able to select the most important papers to be used as the basis for their researches and, simultaneously, finding out ways to increase the likelihood that his or her works are noticed. An answer given by information industries in
Theoretical framework
A main step of every research in education is the literature review. A thorough knowledge of related literature is important for both quantitative and qualitative studies to identify and evaluate relevant articles to be cited and used as landmark of any new works (Ary, Jacobs & Sorensen, 2009) . Researches previously carried out are the starting point from which to proceed towards new findings. However, it is tough to identify all articles relevant to a given project, even if following a systematic literature search method, and so scholars use a finite set of searches and other methods in order to identify relevant researches (Thelwall & Kousha, 2015; Haines et al, 2010; Niu et al., 2010) . According to Haines and colleagues (2010) , researchers use a variety of information resources ranging from popular Internet search engines to specific databases. The aim is generally to identify more papers as possible using a set of keywords, in the hope of not missing relevant ones. Scholars usually use a finite set of searches and other methods in order to identify relevant works, unlike what routinely occurs in the development of systematic reviews or meta-analyses. In the literature research activities, scientific databases like SCOPUS, PubMed or PsycInfo, are used in conjunction with 'web-oriented' search engines like GoogleScholar since it offers results comparable to expensive commercial tools, if not better (Falagas et al., 2008; Walters, 2011) . The goal is to gather as much information as possible, ensuring that the relevance will be greater than the quantities. Habitually, the researchers obtain further information analysing references of search results or relying on previous investigations and literature scanning. Almost certainly, there are privileged papers closer to the 'central object' and excluded papers for which it is difficult to obtain full-text copies, particularly if they are similar to other articles that are more easily available.
Researchers in the field of humanities and social sciences rely even on book chapters that, in some case, are not extensively indexed by search engine. Furthermore, in non-English-speaking countries the matter is even more complex. In Italy, for example, only small parts of national scientific journals are indexed by specialised databases such as ERIC, MedLine or SCOPUS. For an Italian researcher, there is also the problem of researching both in English and in Italian using clearly different keywords. In Italy, like Haines and colleagues (2010) remarked for the United States, researchers are highly collegial, interacting primarily with co-workers in their communities and with colleagues employed in other institutions. They may use e-mail, web sites or face-to-face communication in order to harness relevant information.
Whatever is the working method adopted or the set of actions taken by those who need to build a review of literature on a specific argument, it is clear that more visible is an author and his works, greater it will be the opportunity that he will be identified and cited. Visibility means to be placed at the top in a catalogue query or in the first pages of a search engines interrogation. Understandably, then, authors will strain to ensure that their publications are noticeable and available to as wide a variety of search methods as possible. This can begin with attempting to get articles published in high-profile journals or conferences, but may also include depositing them in institutional or subject repositories, advertising them in listservs and social media, listing them in online curricula vitae and in academic social network sites (Thelwall & Kousha, 2014) . Every web site, in this logic, seems appropriate to increase visibility. Haglund & Olsson (2008) suggest that to that extent each further site where an author could expose its work is another chance to be found, especially by scholars who do not conduct extensive literature searches or who just use a general search engine.
A specific function is carried out by social network sites (SNSs) that are largely diffused nowadays. Their success depends by the opportunity that they offer to build and nurturing friendships as well as professional relationships. Well-known SNSs posed their achievement on some specific communication or sharing functionality: Facebook emphasises on moods and life scraps, LinkedIn on professional knowledge, Twitter on speedy widespread messages, Instagram on charming pictures, Scribd on documents, SlideShare on slides and presentations. SNSs offer to the users the perception of enhancing life experience, as well as to pursue some kind of accomplishment. Steinfield, Ellison and Lampe (2008) , for example, suggest that Facebook affordances help reduce barriers that lower self-esteem students might experience in forming the kinds of large, heterogeneous networks that are sources of bridging social capital. Today, social network sites use is a major activity for Internet users from a wide range of demographic groups. Brenner and Smith (2013) showed that while younger adults are enthusiastic adopters, SNSs continue to grow in popularity for older adults as well: six out of 10 Internet users aged 50-64 are social networking site users, as are 43% of those aged 65 and older.
The role of academic social network sites
A specific category of SNSs is the academic social networks that provides a new way for scholars to disseminate their publications as well as to provide an innovative way to make researches and to foster the dynamics of informal scholarly communication. The main purpose of these sites is in fact the creation of professional communities, where users can build their social networks by connecting to colleagues, finding old connections and creating new links with researchers relevant to their work. Most of these social networks also aim at increasing personal visibility by creating online profiles and sharing work-related contents (Menendez, De Angeli, & Menestrina, 2012) . In this area, we can identify two main types of instruments: those that were designed for the organisation of research papers, also called reference (or citation) management systems and those that have the primary purpose of providing a showcase for their own publications (Fig.1) . The first kind of products arises from the need to gather and organise citations of books and articles that have been identified across research on archives, web sites, library catalogues and OPACs. They are the heirs of the card catalogues used by generations of students, a set of paper cards containing information such as author, title, year and publisher of consulted works. The first digital product to be developed probably was EndNote (in 1988) followed by RefWorks (in 2001): programs that initially stored their own database on the user's PC. Today, Wikipedia lists 26 different reference management products3, all of them with online functionality. In some cases, they are 'web-based' products; in others, they can be used both online and offline, on different devices, thanks to syncing capabilities between local and remote databases. New features have been added, so that nowadays these tools have become social media platforms that support collaboration and teamwork. Internet, indeed, allows reference management users to work together and share their own resources with others all around the world. Most utilised tools (Zhang, 2012) like Zotero (www.zotero.org), Mendeley (www.mendeley.com) and EndNote (endnote.com) are commonly used to create and join research groups to focus on specific topic4. Each group (private or public, open or closed) can share its own research library, complete with files, bibliographic data, notes, tags and discussion threads. Specific features, moreover, allow users to define their own profile where to place works in order to create opportunity to make themselves known as well as discover other people with similar interests.
The second category of academic social networks sites is mainly oriented to expose researcher works and facilitate the exchange of personal information. These tools provide simple features to describe researchers' institutional information and interests, promote the uploading and sharing of research documents between members, calculate publication analytics and allow users to post public questions to the community. As LinkedIn is used for professional communication and career networking, these systems provide support for scholars and researchers in activities like sharing news, reports, papers and data sets. based on collection of papers of interest (reference management) or on personal profile and production A mission that explicitly Academia.edu declares on its web site is 'to accelerate the world's research linking academics each other'. A series of articles (Bullinger, et al., 2010; Huggett, 2010; Menendez, et al., 2012) analyzed size and relative popularity of academic SNSs. In a few years, several of the sites listed are now deceased (e.g. colaboratree, connotea, bioexperts and lalisio), while others have modified their mission. Many of them (e.g. biocrowd labspaces, labroots, and pronetos) focus on life sciences, such as biology and medicine, that are an ideal target for social networks, as they require exchange of complex experimental protocols and expensive datasets (Menendez, De Angeli, & Menestrina, 2012) . Today two major competitors have emerged on the scene (Jordan, 2014) : Academia.edu (www.academia.edu) and ResearchGate (www.researchgate.net)5. In these sites, users create profiles, identify collaborators, highlight articles and develop productive research collaborations. While reference management sites focus on readers, helping users to find, collect and share relevant references for their work, Academia.edu and ResearchGate focus more on the producers of research. Both use a 'following model', where users can follow the activity of other users, seeing things like papers added, questions answered and asked, and, in the case of ResearchGate, endorsements from other users. A peculiar function is the ability to crowd-source: individuals post problems or queries on an open forum, relying on the expertise of the community to provide answers and promote an exchange of ideas.
Academic SNSs have a strength point in the repository of publications. Authors can upload printed papers as well as preprints or other documents to their profile. Sophisticated capabilities help researchers in this work by providing links to resources already available in the Internet. Academic SNSs repositories also provide same functionality of self-publishing systems allowing researcher to upload pre-prints, drafts or other documents.
On the bases of their papers, researchers can explore the large network of co-authors, researchers who have been cited or who cited them as well as department colleagues, institution colleagues or other researchers that are followed. The statistics and the scoring about their work are a great encouragement to participate and interact. Both sites have conceived systems to measure scientific impact and provide users with valuable information about their jobs: profile and document views, date and geographic location of readers and so on (both sites regularly e-mails users about this kind of activity, a functionality some members might eventually decide to disable). ResearchGate has conceived an index, called RG Score, to synthesise these analytics that, actually could be considered part of the alt-metrics movement that tracks non-traditional bibliographic metrics. Not only that, but for the fact that they publicise researchers work, these systems make it possible to increase also the traditional metrics.
Lastly, it is important to emphasise that academic SNSs (reference based or 'scholar profile' based) represent an interesting alternative to traditional search tools. It is, in fact, possible to acquire information on the existing literature or on authors more active in a certain sector, asking to researching groups within academic SNSs or making queries in their internal search engine. Sites that combine informal communication and social networking with publicity for scholarly outputs, like academic SNSs, possibly give an advantage to scholars, particularly for younger ones (Thelwall & Kousha, 2014) . They can change methods of doing and communicating researches as well as promote new scholarly reward system and foster web-native scholarship. Despite this, as evidenced by Manca and Ranieri (2014) , while studies on the potential of social media for learning are flourishing, investigations about scholars' digital practices are much less common.
Research questions
Assuming that academic SNSs are interesting tools for researchers (Thelwall & Kousha, 2014) , not much is known about the actual use, particularly, in our country. Furthermore, given the connection that exists between the specific concerns of educational research and the research capability offered by these instruments, this paper aims to investigate the particular use in educational context. Although investigations have been made in our country on the use of social media in education (Ranieri, Manca, & Fini, 2012; Manca & Ranieri, 2014) , it has not been yet investigated the specific of Academic SNSs. This paper aims to answer the following research questions: How much do Italian scholars use academic SNSs? Which are the most used? Which connections can be done with international research?
Methods
The work was conducted in two phases: research on international literature and empirical research on data from a group of Italian scholars. The first aimed at identifying the theoretical framework, the second directed at verifying the actual use in a specific context. The first one was carried out using a web-based search engine (Google Scholar) and specialized databases (ERIC, SCOPUS, ScienceDirect). Since the literature research aimed at locating works regarding scholars' use of social networks to improve their visibility, this query was used: ("academic" OR "researcher" OR "scholar" OR "faculty" OR "academic" OR "professor" OR "scientist") AND ("career" OR "bibliometric" OR "altmetric" OR "H-INDEX" OR "G-INDEX" OR "impact factor" OR "tenure" OR "visibility" OR "career") AND ("social network sites" OR "social networking" OR "SNS" OR "Academia.edu" OR "Mendeley" OR "ResearchGate" OR "Zotero"). Each instrument queried returned several hundred results and, in some cases, references from papers retrieved were further investigated. In order to be included in this review, studies had to meet specific inclusion criteria: be written between 2000 and 2015, address the topic of researchers' use of social media for their career and not, for example, the use that they make for teaching. A total of 65 qualifying studies were included in a Mendeley folder to be used as theoretical framework of the paper. The second phase of the work is addressed to explore uses of academic SNSs achieved by Italian scholars involved in educational research. A list of faculty of Italian 11/D2 SSD (SDS/Scientific Disciplinary Sector extensively titled 'Teaching and learning, special education and educational research') was obtained in July 2015 from MIUR web site (http://cercauniversita.cineca.it/php5/docenti/cerca.php). 11/D2 comprise scholars who deal with educational research as well as educational technology, therefore potentially interested in academic social network tools also as the object of study. The list included 260 scholars, 119 men and 141 women from 51 Italian universities. The list indicates, for each person, sex, university and academic position. In total, there were 27 'fixed-term' researchers, 85 researchers, 97 associate professors, 4 'fixed-term' Academic Social Networks: How the web is changing our way to make and communicate researches Bonaiuti full professors and 47 full professors. For each subject of the list, the personal profile in Academia.edu, ResearchGate, Mendeley and Zotero was searched. The information retrieved has been codified using the following schema:
• 'Not registered' (he/she does not have a profile);
• 'Registered' (mere registration to the service, he/she has never used it);
• 'Moderate user' (only few information and no papers uploaded);
• 'Advanced user' (well-structured profile with photo, areas of interest and papers).
For scholar coded as advanced user, it has been acquired number of papers uploaded, number of followers and (in ResearchGate only) the RG score.
Afterwards, information regarding the characteristics of scholars' universities using the websites of the Ministry of Education, universities and Research (MIUR) and the National Agency for the Evaluation of the University and Research Systems (ANVUR) has been picked up. In particular, data concerning the nature of universities (private or public), geographic location (north, centre, south and islands of Italy), courses delivery mode (traditional or telematics) and, in relation to the sector 11/D2, the size of universities (small, medium, large) and the result obtained during the 'VQR 2004/2010' (eValuation of the Quality of Research)6 have been retrieved.
In particular, a ranking of the Italian universities emerges for each disciplinary field from the VQR results. Using the 11/D2 ranking I proceeded to divide universities into quartiles: from the first (worst) to the fourth (best universities) and therefore I aggregate data for researchers.
At the end of the coding work, all this information has been used to identify the presence of correlations between aspects. Table 1 shows the results of coding. Mendeley and Zotero are used only by a trifle minority of researchers (less than 3%) and, therefore, it was decided not to include them in the study. The results are shown broken down for Academia.edu and ResearchGate as well as for either. 'Either' category was elaborated, extrapolating the best value coded in one of the two systems. Indeed, while some researchers use both (34.94% coded as 'advanced user'), more often they use only one SNSs (65.06%)7. Table 1 shows the results.
Data analysis and findings
Data underline that there is a clear preference, among this group of users, for ResearchGate (29.23% of advanced user vs. 13.85% of Academia.edu), that researchers and associate professors are the main users, and that men are more active than women. Some information is particularly interesting. For example, and contrary to what one might think, temporary scholars (fixed-term researchers and fixed-term full professors) use these systems less than others (see fig. 2 ). This despite the fact that academic SNSs aim to increase reputation and visibility and hopefully the chance to have their role confirmed or a career development. Further considerations can be made combining these data with those of the institutions of origin. It is possible to notice that there are some considerable differences between groups. For example, it is surprising that scholars of online universitiesyou would think they were more concerned in information and communication technology -pay no attention to this innovation and that scholars from private universities are less engaged in social networking activities than colleagues from public universities (see Fig. 3 ). Table 2 , which presents data parameterised to the size of each divisions, shows that there are some variability in the use of social network sites by scholars from different universities. The most active researchers seem to be those located in the north of the country and placed in public universities of medium size. Figure 3, which displays only advanced users by type of university, shows that there are some variabilities in the use of social network sites by scholars from different universities. The most active researchers seem to be those located in the north of the country and placed in public universities of medium size. It should be noted that the division into quartiles of universities shows some unpredictable data. Researchers less active are those that work in universities of the first (the worst universities), and the fourth quartile (best universities). Evidently, there is greater dynamism in universities that are outstretched to the improvement. Since it is conceivable that some relationship between elements such as the number of followers, RG score and the academic role, ResearchGate data relating to habitual users groups (Table 2 ) was used for processing. Pearson correlation between the number of followers and RG score shows a moderate positive correlation (R = 0.626; R2 = 0.3919; p < 0.00001 -significant at p < 0.05). This was predictable since the RG score (an altmetric index that gauges the scholar's strength) is probably sensitive to the consensus that the researcher receive within the community. The correlation between number of followers and academic role8, or between RG score and academic role is very weak and not significant. Moreover, the very high standard deviation denotes an extreme variability in behaviours among individuals. A detailed analysis of the data, in fact, shows behaviours attributable to the specific interests of research, the characteristics of individual character and expectations of each scholar. Scholars more interested in educational technology, for example, are more active in populating and nurturing his or her own profile. Anagraphic data are not available, but empirical considerations based only on age inferable from photographs in the profiles lead us to think that age drive to the SNSs use less than factors like awareness for innovation or interest for new technologies.
Discussion
Data obtained from our research do not justify any definitive conclusion. The population is small and we are dealing with rapid changes in the development of technological innovation. The spread in the use of social media is growing rapidly worldwide, so data retrieved will be obsolete very quickly. Moreover, it is necessary to take into account that Italy, like other non-English-speaking countries, has distinctive behaviours especially in some areas. As exposed by other works (Manca & Ranieri, 2004) social media remain at the margins of academic life in Italy, particularly in areas of study related to humanities. In this context, many of the relationships occur in physical contexts (e.g. conferences, seminars) and within the traditional social networks (e.g. association meetings). In this perspective, the data reported are somewhat better than expected: 48% of 11/D2 Italian Scientific Disciplinary Sector is registered to at least one of the two sites and some 'trailblazer' make advanced use. Overall, as shown by Thelwall and Kousha (2015) , our country is pretty active in social networks use. Italy is at the sixth place in the use of ResearchGate for the top 20 countries for total 2013 ISI WoS publications before Germany, United Kingdom and France. This clearly shows that the Italian university system is very dynamic and that, certainly, international standards and practices are providing impulses towards wider dissemination of research output developed in our country9. Various researches have been made in recent years on academic SNSs. Some works point out that, in general, academic SNSs reaffirms rather than extend, established communities (Hoffmann, Lutz, & Meckel, 2014) . Despite the potential for bridging and bonding social capital, the networks have not achieved substantial changes in structures and practices of the academic context or, in other words, that academic SNSs tend to reproduce the same hierarchical structure of physical reality (Menendez, De Angeli, & Menestrina, 2012) . Top influencers, in the academic social networks, are senior scholars with many co-authors (Li, & Gillet, 2013) . We have no elements to confirm or deny such hypothesis, but our data show a more fluid situation were full professors are not the most active, nor the most followed. Similarly, the most prestigious universities are not the most attractive. However, all researches (like ours) outline the limits arising from analysing a phenomenon that is recent, multifaceted and changeable. This study, in particular, is limited by the specificity of its target, and by lack of further information about scholars' characteristics (e.g. age, years of experience, productivity and so on), and by the absence of scholars' opinions, thoughts, motivations and concerns. It would be useful to submit a questionnaire to all scholars, but given the characteristics of the population, it would have been difficult to obtain ample responses. Hence, further research should be done to better understand the phenomenon and to explore beliefs, attitudes and expectancy of scholars concerning the innovation in research and their viewpoints on the role of social networks.
Conclusions
Networking is not only essential for success in academia, but it should also be seen as a natural component of the scholarly profession. Research is typically not a purely individualistic enterprise. While quality of research is important, scholars need to build national and international contacts with their peers to increase visibility, reputation and academic ranking.
This study has attempted to explore the phenomenon of social media platforms and their impact on scholarly practices. By searching for each scholar of 11/D2 scientific field, from the research it has emerged that there are a widespread use of academic SNSs by the scientific community, although it is not easy to identify in detail the reasons whereby some researchers seem to be more active than others. The picture presented shows a realistic insight into the Italian situation, but it is clear that it is a phenomenon in rapid transformation. More precise information, such as age or the academic rankings (i.e. productivity or number of citations received), would be needed for further assumptions and evaluation of possible correlations.
The importance of good quality research is essential for achieving effective outcomes and for advancing the scholars' career. For scholars, publishing their work in leading refereed journals is an increasing expectation in contemporary academia, but as competition growths, the effective communication of their works becomes decisive for visibility. Academic social network sites, as well as other initiatives aimed at creating links and connections between scientific communities, seem to be a strategic and required choice.
